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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a current-swirling type atomizing 
nozzle which does not cause metal ion elution, is provided with 
characteristics such as high chemical resistance and heat resistance and is 
made light. 

SOLUTION: This atomizing nozzle is provided with a hollow nozzle body 2 
and a liquid flow path member 3: and the hollow nozzle body 2 is provided 
with a gas introducing inlet 202 formed in its outer circumferential part -and 
a gas jetting outlet 201 for jetting a gas A introduced through the gas 
introducing inlet 202 to the outside and the liquid flow path member 3 is a 
core-like member which comprises a liquid ftow pipe 309 and a liquid jetting 
outlet 301 opened at the tip of the liquid flow pipe 309 and so positioned as 
to face to the gas introducing inlet 202 and which Is to be inserted into the 
inside of the nozzle body 2. The liquid flow path member 3 forms a gas flow 
path 7 communicated with the gas introducing inlet 202 and the gas jetting 
outlet 201 in the inside of the nozzle body 2 and also forms a high speed 
swirling current generating part together with the inner circumferential wall 
208 of a sharpened part 203 in the inside region of the sharpened part 202 
of the nozzle body 208. Regarding the atomizing nozzle 1. the liquid flow 
path member 3 is made of a non-metallic material. 
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* NOTICES * 



JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by connputer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The gas inlet which introduces a gas into the interior of a nozzle, and the gas injection tip which the gas introduced 
from this gas inlet is made to blow off outside, and atomizes a liquid by external mixing. The nozzle body of preparation 
and liquid path tubing which passes the liquid sent into the interior of a nozzle, The liquid exhaust nozzle arranged so that 
opening may be carried out at the tip of this liquid path tubing and said gas injection tip may be attended. While being the core's 
member inserted in the interior of and said nozzle body and forming said gas inlet and said gas Injection tip. and a gas 

path field open for free passage in said nozzle body inside It is the atomization nozzle characterized by forming said liquid path 
member with a nonmetal material in the atomization nozzle equipped with the liquid path member which collaborates with this 
acumination part wall in the acumination part inside field of said nozzle body, and forms the high-speed vortex generating section 
in it. 

[Claim 2] Said nozzle body is a atomization nozzle according to claim 1 characterized by being formed with a nonmetal material. 
[Claim 3] Said liquid path member is a atomization nozzle according to claim 1 or 2 characterized by being formed from synthetic 
resin. 

[Claim 4] Said liquid path member is a atomization nozzle given in either of claims 1-3 characterized by being formed from 
chemical-resistant synthetic resin. 

[Claim 5] Said nozzle body is a atomization nozzle given in either of claims 1-4 characterized by being formed from synthetic 
resin. 

[Claim 6] The acumination part of said nozzle body is a atomization nozzle according to claim 5 characterized by having the taper 
configuration which Is tapering ofT towards said gas exhaust nozzle. 



[Translation done.] 
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DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the atomization nozzle which is suitable for semi-conductor manufacture, thin 
film precision coating, medical analysis, science analysis, etc. at a detail further about the nozzle which atomizes and carries out 
the spraying regurgitation of the liquid. 
[0002] 

[Description of the Prior Art] The nozzle which atomizes and carries out the spraying regurgitation of the liquid has been used in 
various industrial fields, such as thin film precision coatings, such as paint, granulation, combustion, cover coat blasting in a 
ceramic industry, and a magnetic disk. 

[0003] Stably, a precision and since a desired ultrafine particle can be obtained, especially the nozzle that these people make the 
gas introduced into the interior of the atomization nozzle of the vortex method proposed by JP,4-21551,A news. JP.4-59023,A 
news, etc.. I.e., a nozzle^ produce a high-speed vortex, and grinds and atomizes a liquid according to this high-speed vortex has 
spread in each industrial field. 
[0004] 

[Problem(s) to be Solved by the Invention] However, in the above-mentioned atomization nozzle, we were anxious about a metal 
ion being eluted in the process in which a liquid passes a nozzle, by the case where an acid or alkaline liquid is atomized, from the 
quality of the material having been conventionally limited to metal, such as stainless steel, high tensile brass, and brass. For this 
reason, from fields, such as a semi-conductor manufacture, physic and a chemical manufacture, medical analysis, microchemistry 
analysis, and various science analysis, the improvement to metal ion elution prevention was demanded strongly. 
[0005] Moreover, in the nozzle development made of synthetic resin, when an acid or alkaline liquid etc. was atomized, while the 
chemical-resistant nozzle was called for strongly, thermal resistance was also strongly called for so that an elevated- 
temperature liquid 250 degrees C or more could be processed. 

[0006] Furthermore, the problem of the above-mentioned conventional nozzle which consists of metal giving a load excessive to 
the various members which attach a nozzle, since weight increases is also pointed out, and lightweight-ization was demanded. 
[0007] Then, the purpose of this invention does not have metal ion elution, offers the atomization nozzle made from a nonmetal 
which realized lightweight-ization while having the description of chemical resistance and thermal-resistance ** further, and is to 
expand the versatility of the vortex type nozzle excellent in characteristics of atomization. 
[0008] 

[Means for Solving the Problem] The following means are used for this invention in order to attain the above-mentioned purpose. 
The gas inlet which introduces a gas into the interior of a nozzle in claim 1. and the gas injection tip which the gas introduced 
from this gas inlet is made to blow off outside, and atomizes a liquid by external mixing. The "nozzle body" of preparation 
and liquid path tubing which passes the liquid sent into the interior of a nozzle, The liquid exhaust nozzle arranged so that 
opening may be carried out at the tip of this liquid path tubing and said gas injection tip may be attended. While being the core's 
member inserted in the interior of *****5Mts|e and said nozzle body and forming said gas inlet and said gas injection tip, and a gas 
path field open for free passage in said nozzle body inside In the atomization nozzle equipped with the ''liquid path member'' 
which collaborates with this acumination part wall in the acumination part inside field of said nozzle body, and forms the high- 
speed vortex generating section in it. said liquid path member is formed with a nonmetal material. With this means, since said 
liquid path member is formed with the nonmetal material, elution of the metal ions, such as iron ion, aluminum ion. and a copper 
ion, is not carried out to the liquid for atomization. 

[0009] In claim 2, a nozzle body according to claim 1 is formed with a nonmetal material. Since the whole atomization nozzle will 
be formed with a nonmetal material of this means, with it. elution prevention of a metal ion can be put more into practice. 
[0010] In claim 3, the liquid path member indicated by claim 1 or 2 is formed from synthetic resin. It not only can put elution 
prevention of a metal ion into practice more, but with this means, it can attain lightweight-ization of a nozzle. 
[0011] In claim 4, the liquid path member of a publication is formed in either of claims 1-3 from chemical-resistant synthetic 
resin. With this means, while being able to prevent effectively the corrosion by the acid or alkaline liquid, an organic solvent, etc., 
lightweight-ization of a nozzle can also be attained. 

[0012] In claim 5, the nozzle body of a publication is formed in either of claims 1-4 fi^om synthetic resin. By this means, 
lightweight-ization of a atomization nozzle is promoted further. 

[0013] In claim 6, it has the taper configuration which turns the acumination part of a nozzle body according to claim 5 to said 
gas exhaust nozzle, and is tapering off. With this means, since the air current which flows to the front with the gas which blew off 
from the gas exhaust nozzle is formed without making the contamination air current from the acumination part circumference of 
a nozzle body form in this circumference of a gas exhaust nozzle on the occasion of the gas Jet from the gas exhaust nozzle of a 
nozzle body, a possibility that the liquid for atomization may adhere around a gas exhaust nozzle disappears. Moreover, the 
reinforcement of this acumination part is securable by making [ many ] thickness of the acumination part of a nozzle body. 
[0014] By adopting the above means, this invention has the meaning on the technique in which the versatility of the vortex type 
nozzle excellent in characteristics of atomization is expandable. It can lose that the metal ion used as the cause which disturbs 
the flow of the current of a semi-conductor mixes into the coating liquid atomized in the coating technique to a silicon wafer etc. 
especially. 

[0015] Moreover, the conventionally difficult physic manufacture, medical analysis, science analysis, etc. are attained by using the 
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vortex type nozzle which starts this invention in fields, such as a physic manufacture, medical analysis, and science analysis. 

Therefore, the invention in this application will contribute to development of various industries. 

[0016] 

[Embodiment of the Invention] Next, the suitable operation gestalt of this invention is explained, referring to an accompanying 
drawing. The whole perspective view and draw|ng 2 showing the operation gestalt of the atomization nozzle which drawingj 
requires for this invention With the decomposition perspective view showing the bill of materials of this atomization nozzle, this 
drawing (A) the perspective view showing the edge of the hose member which the perspective view showing the nut member by 
which the perspective view showing the liquid path member by which the perspective view showing a nozzle body and this 
drawing (B) are screwed on this nozzle body, and this drawing (C) are screwed on this liquid path member, and this drawing (D) fix 
to a nut member — It comes out. 

[0017] the layout pattern showing a concrete example In case the partial perspective view and drawing 5 which show the 
configuration of the liquid path member upper-limit section In which drawing of longitudinal section In which drawing 3's being 
drawing showing the internal configuration of the atomization nozzle concerning this Invention, and tearing apart and showing a 
part of liquid path member, and drawing 4 form the high-speed vortex generating section In the gas exhaust nozzle inside field of 
a nozzle body in this nozzle atomize a liquid using this nozzle which simplified — it comes out, 

[0018] First, the sign 1 shown in dravg^ing^3 and drawing _4 from drawing 1 shows the atomization nozzle body concerning this 
invention, the liquid path member 3 screwed on inside the nozzle body 2 in the air with which the appearance configuration of a 
nozzle body 1 was equipped with the acumination part 203 of a tapering taper configuration, and this nozzle body 2 as shown in 
drawing 1 — since — it constitutes — having — this liquid path member 3 — the nut member 4 — minding — the liquid hose 5 
— screwing 

[0019] the gas exhaust nozzle 201 which a nozzle body 2 is opening formed at the gas inlet 202 where ********** formation is 
carried out perpendicularly and it comes to form a screw thread 2021 in the inner skin, and the tip of said acumination part 203 in 
the periphery section 207 of this body 2. and spouts outside the gas A Introduced from said gas inlet 202, and the concave flat 
part 204 of the pair by which opposite formation was carried out at the periphery section 207 of a nozzle body 2 — since — the 
exterior configuration is carried out. 

[0020] in addition, the part which carries out or is grasped with a spanner that the atomization nozzle 1 of the concave flat part 
204 of the above-mentioned pair is pinched by the grasping member, and It is easy to fix to an edge strip — becoming — easy- 
izlng the assembly of a nozzle **** — etc. — it is prepared In order to carry out. 

[0021] Next, with reference to drawing 2 (B), the appearance configuration of the liquid path member 3 is explained. The liquid 
path member 3 is a member which Is Inserted in the Interior of the hollow of the above-mentioned nozzle body 2. and serves as a 
path of the liquid R for atomization. 

[0022] The liquid exhaust nozzle 301 which opening formation of the liquid path member 3 is carried out at the tube part 305 of 
the shape of a cylinder used as the path of Liquid R, and the upper limit section of this tube part 305, and carries out the 
regurgitation of the liquid R outside, The ring section 302 In which two or more vortex formation slots 304 for [ of this liquid 
exhaust nozzle 301 ] protruding on a lower part location in the shape of a ring a little in the hoop direction of a tube part 305, 
and vortex-izing Gas A were established. The ring-like slot 303 which it is formed so that it may be open for free passage with 
said vortex formation slot 304 to the inside field surrounded in this ring section 302, and carries out opening to the upper part. 
The screwing section 308 screwed on the female screw section 206 which the male screw was attached under the tube part 305, 
and was formed in nozzle body 2 lower-part inner circumference, the packing applied part B which it is protruded and prepared in 
a hoop direction under this screwing section 308, and is equipped with the ring-like packing (product made of rubber) 6, and the 
spanner grasping section 309 used as the spanner grasping part at the time of the assembly in which this packing applied part 8 
was formed further caudad — since — it is constituted. 

[0023] the liquid path 401 which penetrates the nut member 4 shown in drawing 2 (C) up and down, the male screw section 402 
formed in the upper part, and the nut section 403 formed in the shape of a multiple column — since — it is constituted. In 
addition, the male screw section 402 is screwed on the female screw section 206 formed in the lower part inner circumference of 
the above-mentioned liquid path member 3, and comes to open the liquid path 309 and the liquid path 401 of the liquid path 
member 3 for free passage. 

[0024] The liquid hose 5 shown In drawing 2 (D) Is the tube part material formed with synthetic resin etc., and the upper limit 501 
will be inserted in the lower part Inner circumference section of the nut member 4, and will open It for free passage with the 
liquid path 401. That Is, the liquid R for atomization passes the liquid hose 5, will result in the nut member 4, will pass the liquid 
path member 3 further, and will be breathed out from the liquid exhaust nozzle 301. 

[0025] . which explains the quality of the material of each part material here — the liquid path member 3 is first formed with a 
nonmetal material from the purpose that It is not made to carry out elution of the metal Ions (for example, iron ion, a copper ion, 
aluminum Ion, etc.) to the liquid R for atomization. Since llghtweight-lzation can also be attained especially, synthetic resin Is 
suitable. 

[0026] Poly PENKO (trademark) (peak) PEEK which is the thermoplastic engineering plastics made from Japanese poly PENKO, 
Inc. also in synthetic resin is excellent in a mechanical strength, and since it has the chemical-resistant property which shows 
the thermal resistance and the organic solvent which can be equal to the continuous duty under an elevated temperature 250 
degrees C or more, acidity, and the resistance which was excellent to the basic extensive chemical, it can expand the application 
of a nozzle 1 further. In addition, the nut member 4 and the liquid hose 5 used as a liquid path are also formed with synthetic 
resin. 

[0027] to others, an alkyd resin (especially giyptal resin), melamine resin, phenol resin, silicone resin, aromatic polyamide, 
potylmide, polybenzimldazole, etc. should be mentioned, and a fluororesin etc. should mention in the example of chemical- 
resistant synthetic resin as an example of heat-resistant synthetic resin, and be — **. 

[0028] the nozzle body 2 is considered as the configuration whose acumination part 203 of this nozzle body 2 is equipped with a 
tapering taper configuration here — the time of gas jet — the air of this acumination part 203 circumference — involving in — 
the gas exhaust nozzle 201 circumference — turbulence — generating **** — there are nothings, and since it considers as the 
configuration which generates front style A' (refer to d raw ing 3 ) chiefly. Liquid R does not contact a nozzle body 2 directly 
[0029] For this reason, as long as it says only from the point referred to as not carrying out elution of the metal ion to the liquid 
for atomization, a nozzle body 2 may be formed with metallic materials, such as stainless steel and brass. However, when 
lightweight-ization of the nozzle 1 whole needs to be attained (for example, when attaching in the case where two or more 
nozzles are attached and there is need, or a robot), it is suitable to consider as the product made of synthetic resin. 
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[0030] Thus, it is because it is equipped with the configuration which consists of two members of the liquid path member 3 
inserted in the nozzle body 2 and nozzle body 2 interior and in which the structure is very simple and it is moreover easy to 
fabricate a nozzle body 2 and the liquid path member 3, respectively that the atomization nozzle 1 concerning this invention can 
be formed with the nonmetal material containing synthetic resin. That is, in the thing of a configuration with complicated 
structure, it is difficult like other nozzles to fabricate with synthetic resin etc. itself. 

[0031] Furthermore, since the method which carries out external mixing of the liquid R, and is used as the atomization liquid Rm 
with the high-speed vortex gas T is used for the atomization nozzle 1 concerning this invention, even if it is the configuration (for 
example, aperture of 5mm or more) which enlarged aperture of the liquid exhaust nozzle 301 comparatively, it is equipped with 
the property that the atomization of 5-micron (micrometer) particle diameter can be attained certainly. 

[0032] for this reason, a nonmetal material since the configuration of a nozzle 1 can be changed according to the application of 
this nozzle 1 , holding advanced atomization level and that deformation tolerance is moreover also wide, especially shaping — 
easy synthetic resin serves as a suitable ingredient especially at a nozzle 1. Therefore, in the vortex method atomization nozzle 
excellent in especially characteristics of atomization, the meaning of this invention currently formed with the nonmetal material 
containing synthetic resin can be said to be a very large thing. 

[0033] Here, the internal configuration of the suitable operation gestalt of the atomization nozzle 1 concerning this invention is 
explained based on drawing 3 . The field surrounded by the inner circle wall 205 of a nozzle body 2 and the tube part 305 of the 
liquid path member 3 forms the gas path 7 through which the gas A introduced from the gas installation hole 202 passes, and it 
passes along this gas path 7, and let Gas A be a high-speed vortex gas (T) toward the upper part through the high-speed vortex 
generating section W which carries out the following. 

[0034] the vortex formation slot 304 where this high-speed vortex generating section W was formed in the ring section 302 of 
the liquid path member 3, the ring-like slot 303 which is open for free passage into this vortex formation slot 304, the field which 
are reached [ from this ring-like slot 303 ] to the gas exhaust nozzle 201, and the inner circle wall 208 of the acumination part 
203 of a nozzle body 2 — since — it is the field in which it is constituted, and these member 304 grades and fields collaborate, 
and are formed and which generates the high-speed vortex gas T. 

[0035] In addition, by considering as the taper configuration which tapers off gradually, the acumination part 203 of a nozzle body 
2 secured thickness (refer to drawing 3 and ****** L), and is equipped with the reinforcement which can bear a pressure from 
inside and outside. 

[0036] As shown also in drawing 4 , the slot end of the vortex formation slot 304 is carried out. it is formed in the shape of a 
spiral at the ring section 302. and is formed in a total of six places and regular intervals with this operation gestalt. 
[0037] By the shape property of this vortex formation slot 304. in the above-mentioned high-speed vortex generating section W. 
the gas A which has gone up the gas path 7 (refer to drawing 3 ) is changed into the high-speed vortex gas T of the shape of an 
approximate circle drill toward which it tends upwards (tapering off), being rectified to the equalized air current, and blows off 
from the gas exhaust nozzle 201. And it is sprayed [ in the location of the focus F shown in draw ing 3 ] to the front, the liquid R 
breathed out from the liquid exhaust nozzle 301 contacting the high-speed vortex gas T, being crushed, and being used as the 
atomization liquid Rm. 

[0038] In addition, by changing the volume (pressure) of Gas A and the volume ratio of Liquid R which are sent into a nozzle 1, 
particle size can be controlled from 300 micrometers by 5 micrometers or less, and a spraying pattern can be changed. 
[0039] When atomizing Liquid R with reference to drawing 5 hereafter using the atomization nozzle 1 concerning this invention, 
the operation gestalt of the approach of sending each of Liquid R and Gas A into a nozzle 1 is explained. 

[0040] First, the liquid R for [ which is sent into a nozzle 1 from the liquid hose 5 ] atomization is initial-complement ********** 
to the liquid tank 504. And after filtering Liquid R with a strainer 503 from this tank 504, with the pressure by the liquid transport 
pump 502, it performs feed-ratio adjustment with the liquid feed-ratio modulating valves (an orifice or electro-magnetic valve) 
501, and sends it into a nozzle 1. In addition, a sign 505 is like a liquid feed-ratio adjustment fault, and return tubing which returns 
the excessive liquid R to the liquid tank 504 again is shown. 

[0041] On the other hand, the gas A for atomizing a liquid is sent into the nozzle 1 interior from the gas installation hole 202 of a 

nozzle 1 through the on-off bulb 902 and the bulb 901 for pressure fine tuning from the Ayr compressor 903. 

[0042] In addition, the approach of sending each of Liquid R and Gas A into a nozzle 1 is not limited to the above-mentioned 

operation gestalt, and pressurizes the liquid tank 504 with the gas introduced from an air compressor 903, and the tank 

pressurization method which sends a liquid into a nozzle 1 through a pressure regulating valve can be used for it. 

[0043] 

[Effect of the Invention] According to invention indicated by this application, versatility of the atomization nozzle of the vortex 
method excellent In the liquid atomization engine performance can be raised and ******(ed). That is, since carrying out elution of 
the metal Ion to the liquid for atomization by forming the liquid path member of a atomization nozzle with a nonmetal materia! is 
lost, fields, such as a semi-conductor manufacture, physic manufacture, chemical manufacture, medical equipment, and science 
analysis, can also be used. Moreover, fertilization can also be attained, while becoming easy to treat a nozzle since lightweight- 
izatlon can be attained if a atomization nozzle is formed with synthetic resin. Furthermore, although It had thermal resistance or 
chemical resistance, and the property of the both. If it chooses from inside suitably and the synthetic resin used as the 
ingredient of a nozzle is formed, it can respond now to needs finely from various industrial fields, and can contribute to 
development of industry widely. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] The whole perspective view showing the operation gestalt of the atomization nozzle concerning this invention 
[Drawing 2] The decomposition perspective view showing the bill of materials of this atomization nozzle 

(A) The perspective view showing a nozzle body 

(B) The perspective view showing the liquid path member screwed on this nozzle body 

(C) The perspective view showing the nut member screwed on this liquid path member 

(D) The perspective view showing the edge of the hose member which fixes to a nut member 

[Drawing 3] Drawing of longitudinal section tearing apart and showing a part of liquid path member in drawing showing the internal 
configuration of the atomization nozzle concerning this invention 

[Drawing 4] The partial perspective view showing the configuration of the liquid path member upper limit section which forms the 
high-speed vortex generating section In the gas exhaust nozzle Inside field of a nozzle body in this nozzle 
[Drawing 5] The simplified layout pattern showing the concrete example In the case of atomizing a liquid using this nozzle 
[Description of Notations] 

1 Atomization Nozzle Body 

2 Nozzle Body 

3 Liquid Path Member 

201 Gas Exhaust Nozzle 

202 Gas Installation Hole 

203 Acumination Part 
208 Acumination Part Wall 
309 Liquid Path Tubing 
301 Liquid Exhaust Nozzle 
7 Gas Path 

W High-speed vortex generating section 
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